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(54) Electrical Feeding Unit and Cable Holder

(57) A feeding unit (2) for supplying electrical power
along a cable coupled to a slide door (1). When the slide
door is substantially closed, a protrusion (54) is vertically
restricted by a groove (60) to vertically restrict an end of

a connecting cable (3) by a holder (5). In contrast, when
the slide door is open, the protrusion (54) that is accom-
modated in the groove (60) is capable of moving vertically
and horizontally.
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Description

[0001] The invention relates in general to an electrical
feeding unit and cable holder and particularly, but not
exclusively, to an electrical feeding unit for supplying
electrical power from a vehicle body to a slide door
mounted to a side surface of a vehicle and a holder that
allows for rotation of the power supply cable in more than
one direction. Aspects of the invention relate to a feeding
unit, to a device, to an apparatus and to a vehicle.
[0002] To electrically perform an opening/closing op-
eration, a locking operation, etc., electrical power is sup-
plied from a vehicle body side to a slide door that is mount-
ed to a side surface of a vehicle. Feeding units that supply
electrical power from the vehicle body side towards the
slide door, such as that disclosed in Japanese Unexam-
ined Patent Application Publication No. 2004-40862, are
known. Such a feeding unit has a caterpillar structure.
[0003] It is an aim of the invention to improve upon
known technology. Other aims and advantages will be-
come apparent from the following description, claims and
drawings.
[0004] Aspects of the invention therefore provide an
apparatus and a vehicle as claimed in the appended
claims.
[0005] According to another aspect of the invention
there is provided a feeding unit for supplying electrical
power, the feeding unit comprising a connecting cable
mounted between a vehicle body and a slide door, where-
in the slide door is mounted to a side surface of a vehicle,
and wherein the connecting cable is configured to supply
electrical power from a side of the vehicle body and a
holder for mounting a portion of the connecting cable to
the vehicle body or the slide door, wherein the holder
holds the portion of the connecting cable so that the por-
tion of the connecting cable is rotatable vertically and
horizontally, and wherein the holder vertically stops the
portion of the connecting cable when the slide door is at
a closed position.
[0006] In an embodiment, the holder mounts the por-
tion of the connecting cable to the slide door.
[0007] The feeding unit may comprise a ball located
at the portion of the connecting cable or the holder and
a ball holding portion located at the other of the portion
of the connecting cable or the holder, the ball holding
portion holding the ball.
[0008] In an embodiment, the ball is located at the por-
tion of the connecting cable, and the ball holding portion
is located at the holder.
[0009] The feeding unit may comprise a protrusion lo-
cated at an outer peripheral surface of the ball or an inner
peripheral surface of the ball holding portion and a groove
sized to accommodate the protrusion, wherein the
groove is located at the other of the outer peripheral sur-
face of the ball or the inner peripheral surface of the ball
holding portion; and wherein the groove is configured to
restrict vertical movement of the protrusion to vertically
stop the portion of the connecting cable from vertically

moving at the holder.
[0010] In an embodiment, the protrusion is located at
the outer peripheral surface, and the groove is located
at the inner peripheral surface of the ball holding portion.
[0011] In an embodiment, the groove has a first vertical
width when the slide door is in an open position and the
groove corresponds to the protrusion, and the groove
has a second vertical width when the slide door in the
closed position and the groove corresponds to the pro-
trusion; and wherein the first vertical width is greater than
the second vertical width.
[0012] The feeding unit may comprise a first guiding
portion of the protrusion configured to guide movement
of the protrusion from an area about the first vertical width
to an area about the second vertical width.
[0013] In an embodiment, the groove has a second
guiding portion configured to guide movement of the pro-
trusion from the area about the first vertical width to the
area about the second vertical width.
[0014] In an embodiment, the ball holding portion has
an insertion hole, the insertion hole defining an edge.
The feeding unit may comprise a lead-out cable extend-
ing vertically from the ball and through the insertion hole
wherein tilting of the lead-out cable is restricted by the
edge defined by the insertion hole.
[0015] The feeding unit may comprise a sleeve mount-
ed to the lead-out cable; and wherein the tilting of the
lead-out cable is restricted by contact of the sleeve and
the edge defined by the insertion hole.
[0016] In an embodiment, the portion of the connecting
cable is an end of the connecting cable. The feeding unit
may comprise a ball located at the end of the connecting
cable or the holder and a ball holding portion located at
the holder, the ball holding portion holding the ball.
[0017] In an embodiment, the feeding unit comprises
a protrusion located at an outer peripheral surface of the
ball or an inner peripheral surface of the ball holding por-
tion and a groove sized to accommodate the protrusion,
wherein the groove is located at the other of the outer
peripheral surface of the ball or the inner peripheral sur-
face of the ball holding portion; and wherein the groove
is configured to restrict vertical movement of the protru-
sion to vertically stop the end of the connecting cable
from vertically moving at the holder.
[0018] In an embodiment, the ball holding portion has
an insertion hole and the feeding unit further comprises
a lead-out cable extending vertically from the ball and
through the insertion hole wherein tilting of the lead-out
cable is restricted by the edge defined by the insertion
hole.
[0019] The feeding unit may comprise a ball located
at either the portion of the connecting cable or the holder
and a ball holding portion located at the other of the por-
tion of the connecting cable or the holder, the ball holding
portion holding the ball. The ball holding portion may have
an insertion hole, the insertion hole defining an edge.
The portion of the connecting cable may extend vertically
from the ball and through the insertion hole to form a
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lead-out cable wherein tilting of the lead-out cable is re-
stricted by the edge defined by the insertion hole.
[0020] According to a further aspect of the invention
there is provided a feeding unit, comprising means for
transmitting electrical power between a vehicle body and
a slide door mounted to a side surface of a vehicle and
means for mounting a portion of the transmitting means
to either the vehicle body or the slide door, the mounting
means supporting the portion of the transmitting means
to be rotatable vertically and horizontally; and wherein
the mounting means vertically stops the portion of the
transmitting means when the slide door is at a closed
position.
[0021] According to a still further aspect of the inven-
tion there is provided a holding device for a cable, com-
prising a holder for holding a section of the cable, wherein
the holder is configured to allow the section of the cable
to rotate in a first main movement direction and a second
movement direction perpendicular to the first main move-
ment direction when the cable is at a first position on a
line in the first main movement direction, and wherein
the holder is further configured to stop the rotation of the
section of the cable in the second movement direction
when the cable is in a second position on the line in the
first main movement direction.
[0022] In an embodiment, the holder is mounted on a
sliding door mounted to a side surface of a vehicle and
the cable extends from the holder to the side surface of
the vehicle.
[0023] For example, one embodiment provides a feed-
ing unit having a connecting cable mounted between a
vehicle body and a slide door, wherein the slide door is
mounted to a side surface of a vehicle, and wherein the
connecting cable is configured to supply electrical power
from a side of the vehicle body. This feeding unit also
includes a holder for mounting a portion of the connecting
cable to the vehicle body or the slide door, wherein the
holder holds the portion of the connecting cable so that
the portion of the connecting cable is rotatable vertically
and horizontally, and wherein the holder vertically stops
the portion of the connecting cable when the slide door
is at a closed position.
[0024] In another example, a feeding unit comprises
means for transmitting electrical power between a vehicle
body and a slide door mounted to a side surface of a
vehicle and means for mounting a portion of the trans-
mitting means to either the vehicle body or the slide door,
the mounting means supporting the portion of the trans-
mitting means to be rotatable vertically and horizontally.
Also, the mounting means vertically stops the portion of
the transmitting means when the slide door is at a closed
position.
[0025] A holding device for a cable may comprise a
holder for holding a section of the cable. The holder is
configured to allow the section of the cable to rotate in a
first main movement direction and a second movement
direction perpendicular to the first main movement direc-
tion when the cable is at a first position on a line in the

first main movement direction. The holder is further con-
figured to stop the rotation of the section of the cable in
the second movement direction when the cable is in a
second position on the line in the first main movement
direction.
[0026] Within the scope of this application it is envis-
aged that the various aspects, embodiments, examples,
features and alternatives set out in the preceding para-
graph, in the claims and/or in the following description
may be taken individually or in any combination thereof.
[0027] The present invention will now be described, by
way of example only, with reference to the accompanying
drawings in which:

Fig. 1 is an external perspective view of a feeding
unit according to a first embodiment of the invention
when a slide door is closed;

Fig. 2 is an external perspective view of the feeding
unit according to the first embodiment when the slide
door is open;

Fig. 3 is an enlarged perspective view of the feeding
unit according to Fig. 1;

Fig. 4 is a sectional view of the feeding unit according
to Fig. 1 taken along line IV-IV shown in Fig. 5;

Fig. 5 is a sectional view of the feeding unit according
to Fig. 1 taken along line V-V shown in Fig. 4; and

Fig. 6 is a development diagram of an internal sur-
face of a ball holding portion.

[0028] The caterpillar structure from the vehicle body
side to the slide door of the known feeding unit disclosed
in Japanese Unexamined Patent Application Publication
No. 2004-40862 is complicated. Therefore, manufactur-
ing costs are high, a large number of movable parts is
used, and noise tends to be generated by vibration.
[0029] In contrast, embodiments of the invention pro-
vide a feeding unit that has a relatively simple structure,
that is low in cost and that does not easily become a
source of noise. Embodiments of the feeding unit supply
electrical power from a vehicle body to a slide door
mounted to a surface of a vehicle. The feeding unit in-
cludes a connecting cable mounted between the vehicle
body and the slide door and a holder that mounts at least
one end of the connecting cable to either the vehicle body
or the slide door. The holder holds the end(s) of the con-
necting cable so that the end(s) are rotatable vertically
and horizontally, and the holder vertically stops the end
(s) of the connecting cable when the slide door is at a
closed position.
[0030] This relatively simple structure allows the con-
necting cable to move smoothly while following the move-
ment of the slide door. In addition, it is possible to reduce
the number of movable parts as compared to that known
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in the art. Further, since rattling is restricted as a result
of the end(s) of the connecting cable being stopped when
the slide door is at its closed position, it is possible to
correspondingly reduce vibration and noise.
[0031] A feeding unit according to certain embodi-
ments of the invention are hereunder described with ref-
erence to the drawings. Fig. 1 shows a state of a feeding
unit 2 when a slide door 1 is at a closed position. Fig. 2
shows a state of the feeding unit 2 when the slide door
1 is at an open position. Fig. 3 is an enlarged view of only
the feeding unit. In Fig. 3, a connecting cable 3 and a
door-side holder 5 are shown when the door 1 is closed
and when it is open.
[0032] As shown in Figs. 1 to 3, the feeding unit 2 ac-
cording to a first embodiment includes the connecting
cable 3, a vehicle-body-side holder 4 and the door-side
holder 5. A signal wire 8 and a power supply wire 9 at
the vehicle body side are connected to the vehicle-body-
side holder 4. These wires 8, 9 are bundled up and
passed through the inside of the connecting cable 3. A
connection portion of the vehicle-body-side holder 4 and
the connecting cable 3 is formed so as to be rotatable
while following the movement of the connecting cable 3
as the slide door 1 is opened/closed as discussed in more
detail hereinbelow.
[0033] As shown in Figs. 4 and 5, an end 3a of the
connecting cable 3 that is adjacent to the slide door 1 is
held by a ball joint mechanism 7 so as to be movable at
the door-side holder 5. More specifically, a ball 50 is pro-
vided at the end 3a of the connecting cable 3 through a
sleeve 52, and a ball holding portion 51 for holding the
ball 50 is provided at the door-side holder 5. The ball 50
and the ball holding portion 51 constitute the ball joint
mechanism 7.
[0034] Fig. 4 is a sectional view taken along line IV-IV
shown in Fig. 5, and Fig. 4 is a sectional view taken along
line V-V shown in Fig. 4. However, while the ball holding
portion 51 is shown in cross section, the ball 50 is not
shown in cross section. Even though the ball holding por-
tion 51 in Figs. 4 and 5 is shown as having an integral
structure, it can be two divided portions that are connect-
ed to each other so as to easily accommodate the ball
50 therein.
[0035] The ball 50 can also be formed so as to be di-
vidable in half. The sleeve 52, which is rectangular in
cross section, is interposed to prevent a portion 3b of the
connecting cable 3 from becoming dislodged from the
ball 50. A lead-out cable 6 connected to the connecting
cable 3 and introduced in the ball 50 is led out vertically
(illustrated U direction) from an upper portion of the ball
50. As with the sleeve 52, a sleeve 53 is also mounted
to a lead-out portion of the lead-out cable 6. The sleeve
53 is circular in cross section. A protrusion 54 parallel to
the sleeve 52 is formed at the circumference of the ball
50. The form of the protrusion 54 is such that one end of
a rectangle gradually becomes smaller in width. The
lead-out cable 6 and the connecting cable 3 may be con-
nected in the ball 50 or may be formed as a continuous,

integrated cable.
[0036] The door-side holder 5 has a flange 55 serving
as a securing portion with respect to the slide door 1 and
the ball holding portion 51 that accommodates the ball
50. The ball holding portion 51 is connected to a center
of one surface of the flange 55. Through holes 55a are
formed in the flange 55. By passing bolts 57 through the
through holes 55a, the door-side holder 5 is secured to
the slide door 1. The ball holding portion 51 has a spher-
ical space (e.g., a spherical hollow) that accommodates
the ball 50 therein. The ball holding portion 51 also has
a slit 58 that guides the sleeve 52 when the ball 50 rotates.
Further, the ball holding portion 51 has an insertion hole
59 that is formed perpendicularly to the slit 58 and that
receives the sleeve 53.
[0037] A groove 60 that guides the protrusion 54 is
formed in an inner peripheral surface 51a defining the
space of the ball holding portion 51 that accommodates
the ball 50. Fig. 6 is a development diagram (internal side
view) of the inner peripheral surface 51a defining the
space that accommodates the ball 50. Fig. 6 shows a
position of the protrusion 54 in the groove 60 when the
slide door 1 is completely open ("door open" position)
and a position of the protrusion 54 in the groove 60 when
the slide door 1 is completely closed ("door close" posi-
tion). The protrusion 54 moves, and the ball 50 rotates
horizontally in H directions as the slide door 1 is opened
and closed. As can be seen from Fig. 6, at the "door
close" position of the protrusion 54 when the slide door
1 is completely closed and within a predetermined range
of the vicinity thereof, a width of the groove 60 (the vertical
width, i.e., the illustrated U-direction) is substantially
equal to a largest width of the protrusion 54 in the same
direction.
[0038] Therefore, as the slide door 1 moves in the di-
rection in which it is closed, the vertical width (i.e., the
illustrated U-direction) of the groove 60 in correspond-
ence with the protrusion 54 becomes smaller. The taper-
ing protrusion 54 is guided by this groove 60 so that the
protrusion 54 is smoothly moved to the "door close" po-
sition in Fig. 6. By vertically restricting the protrusion 54
by the groove 60 at the "door close" position and within
the predetermined range of the vicinity thereof, rattling
of the ball 50 with respect to the ball holding portion 51
(that is, rattling of the end 3a of the connecting cable 3
with respect to the door-side holder 5) is restricted. There-
fore, vibration and noise produced when the vehicle trav-
els are reduced. In such a structure, inclined side surfac-
es 54a defining the tapering form of the protrusion 54
correspond to first guiding portions that guide the move-
ment of the protrusion 54 to the "door close" position.
Inclined side surfaces 60a that define portions of the
groove 60 whose width becomes gradually smaller cor-
respond to second guiding portions that guide the pro-
trusion 54 to the "door close" position.
[0039] On the other hand, the vertical width of the
groove 60 is gradually increased towards the "door open
position" of the protrusion 54 in the groove 60 when the
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slide door 1 is completely open, so that, in combination
with the tapering form of the protrusion 54, the ball 50
can easily be tilted in the ball holding portion 51. When
opening the slide door 1, the slide door 1 moves outside
the vehicle and then slides along a side surface of the
vehicle. At this time, the ball 50 that is secured to the
door-side end 3a of the connecting cable 3 is rotatable
both horizontally (main movement directions, or illustrat-
ed H directions) and vertically (directions perpendicular
to the main movement directions, or illustrated U direc-
tions) in the ball holding portion 51. In other words, the
feeding unit is formed so that when the slide door 1 is
open the protrusion 54 can easily move in the groove 60.
Therefore, an undue force that forcefully acts between
the ball 50 and the ball holding portion 51 is restricted.
[0040] As mentioned above, when the slide door 1 is
opened or closed, the ball 50 tilts with respect to the ball
holding portion 51, but the tilting is restricted by an edge
defining the insertion hole 59 coming into contact with
the sleeve 53. When an attempt is made to restrict the
tilting of the ball 50 by bringing an inner surface defining
the groove 60 into contact with a side of the protrusion
54, horizontal (illustrated H-direction) rotation of the ball
50 is restricted by frictional resistance occurring due to
surface contact. However, when the tilting of the ball 50
is restricted by bringing the edge defining the insertion
hole 59 into contact with the sleeve 53 as mentioned
above, the contact is a point contact, so that frictional
resistance is very small. Therefore, a significant problem
related to frictional resistance does not occur. When the
tilting of the ball 50 is too large, an undue force may act
upon a wire. This problem is prevented in the above-
described structure. In addition, it is possible to restrict
wear and chipping of the internal surface defining the
groove 60 and the protrusion 54.
[0041] The above-described structure makes it possi-
ble to reduce the number of movable parts and costs. In
addition, since the ball joint mechanism 7 is used, a de-
gree of freedom in a movement direction is increased.
Hence, a slight positional displacement between parts
can be absorbed so that the slide door 1 can be opened
and closed without undue force acting upon each part.
[0042] Although not illustrated, it is desirable that the
connecting cable 3 be accommodated in a corrugated
pipe that is oval or elliptical in cross section. The corru-
gated pipe has the form of a bellows, and its long axis in
cross section is disposed vertically. When such a struc-
ture is used, the connecting cable 3 does not hang down-
ward, and the connecting cable 3 can be flexibly horizon-
tally bent when opening and closing the slide door 1.
[0043] In the above-described embodiment, the ball
50 has the protrusion 54 at its outer peripheral surface
50a, and the ball holding portion 51 has the groove 60
at its inner peripheral surface 51 a for accommodating
the protrusion 54. By restricting the vertical movement
of the protrusion 54 by the groove 60, the end 3a of the
connecting cable 3 is formed so as to be vertically
stopped by the door-side holder 5.

[0044] The groove width value where the slide door 1
is open and which corresponds with the protrusion 54 is
larger than the groove width value where the slide door
1 is closed and which corresponds with the protrusion 54.
[0045] By this, when the slide door 1 is closed, rattling
of the protrusion 54 is restricted by the groove 60 so that
rattling of the ball 50 in the ball holding portion 51 is re-
stricted. As a result, generation of vibration noise is re-
stricted. On the other hand, the protrusion 54 can move
freely to a certain degree in the groove 60 when the slide
door 1 is open. Therefore, the ball 50 can move and tilt
flexibly in the ball holding portion 51 as the slide door 1
is opened.
[0046] In this embodiment, the ball holding portion 51
has the insertion hole 59 that receives the lead-out cable
6. Therefore, tilting of the lead-out cable 6 by an amount
that is equal to or greater than a predetermined amount
is restricted as a result of bringing the lead-out cable 6
into contact with the edge defining the insertion opening
59.
[0047] Accordingly, restricting the tilting of the lead-out
cable 6 with respect to the ball holding portion 51 by an
amount that is equal to or greater than a predetermined
amount by bringing the lead-out cable 6 (sleeve 53) into
contact with the edge defining the insertion hole 59
makes it possible to restrict load that is exerted upon the
lead-out cable 6 and the connecting cable 3.
[0048] The feeding unit is not limited to the above-de-
scribed embodiment. For example, the ball joint mecha-
nism is only provided at the holder at the slide door side
in this embodiment, but it may be provided at the vehicle-
body-side holder. In such a case, when the structure ac-
cording to the above-described embodiment including
the protrusion and groove is used, it is possible to provide
the same advantages as those provided by this structure.
In addition, when the structure according to the embod-
iment in which the lead-out cable (sleeve) and the edge
defining the insertion hole are brought into contact with
each other is used, it is possible to provide the same
advantages as those provided by this structure.
[0049] In addition, although the ball is provided at the
end of the connecting cable and the ball holding portion
is provided at the holder, the invention is not limited to
this structure. For example, a structure in which the ball
holding portion is provided at the end of the connecting
cable and the ball is provided at the holder may also be
used.
[0050] Herein, the protrusion is provided at the outer
peripheral surface of the ball and the groove is formed
at the inner peripheral surface of the ball holding portion.
A structure in which the groove is formed at the outer
peripheral surface of the ball and the protrusion is formed
at the inner peripheral surface defining the ball holding
portion may also be used.
[0051] Also, the above-described embodiments have
been described in order to allow easy understanding of
the invention and do not limit the invention. On the con-
trary, the invention is intended to cover various modifi-
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cations and equivalent arrangements included within the
scope of the appended claims, which scope is to be ac-
corded the broadest interpretation so as to encompass
all such modifications and equivalent structure as is per-
mitted under the law.
[0052] This application claims priority from Japanese
Patent Application Serial Nos. 2006-061521, filed 7th
March 2006, and 2006-327126, filed 4th December 2006,
the contents of which are expressly incorporated herein
by reference.

Claims

1. An apparatus for transmitting electrical power com-
prising:

connection means for transmitting electrical
power between a vehicle body and a slide door
mounted to a side surface of the vehicle; and
holder means for mounting a portion of the con-
nection means to either the vehicle body or the
slide door;

wherein the holder means is arranged to support the
portion of the connection means to be rotatable ver-
tically and horizontally and to vertically stop the por-
tion of the connection means when the slide door is
at a closed position.

2. An apparatus as claimed in claim 1 wherein the hold-
er means is arranged to mount the portion of the
connection means to the slide door.

3. An apparatus as claimed in claim 1 comprising:

a ball located at the portion of the connection
means or the holder means; and
a ball holding portion located at the other of the
portion of the connection means or the holder
means and arranged to hold the ball.

4. An apparatus as claimed in claim 3 wherein the ball
is located at the portion of the connection means and
the ball holding portion is located at the holder
means.

5. An apparatus as claimed in claim 3 or claim 4 com-
prising:

a protrusion located at an outer peripheral sur-
face of the ball or an inner peripheral surface of
the ball holding portion; and
a groove sized to accommodate the protrusion;

wherein the groove is located at the other of the outer
peripheral surface of the ball or the inner peripheral
surface of the ball holding portion; and

wherein the groove is configured to restrict vertical
movement of the protrusion to vertically stop the por-
tion of the connection means from vertically moving
at the holder means.

6. An apparatus as claimed in claim 5 wherein the pro-
trusion is located at the outer peripheral surface and
the groove is located at the inner peripheral surface
of the ball holding portion.

7. An apparatus as claimed in claim 5 or claim 6 wherein
the groove has a first vertical width, when the slide
door is in an open position and the groove corre-
sponds to the protrusion, and a second vertical width,
when the slide door in the closed position and the
groove corresponds to the protrusion, and
wherein the first vertical width is greater than the
second vertical width.

8. An apparatus as claimed in claim 7 comprising:

a first guiding portion of the protrusion config-
ured to guide movement of the protrusion from
an area about the first vertical width to an area
about the second vertical width; and, optionally
a second guiding portion configured to guide
movement of the protrusion from the area about
the first vertical width to the area about the sec-
ond vertical width.

9. An apparatus as claimed in any of claims 3 to 8
wherein the ball holding portion has an insertion hole
and wherein the apparatus comprises a lead-out ca-
ble extending vertically from the ball and through the
insertion hole wherein tilting of the lead-out cable is
restricted by the edge defined by the insertion hole.

10. An apparatus for holding a cable, comprising:

holder means for holding a section of the cable;

wherein the holder means is arranged to allow the
section of the cable to rotate in a first main movement
direction and a second movement direction perpen-
dicular to the first main movement direction when
the cable is at a first position on a line in the first main
movement direction; and
wherein the holder means is further arranged to stop
the rotation of the section of the cable in the second
movement direction when the cable is in a second
position on the line in the first main movement direc-
tion.

11. An apparatus as claimed in claim 10 wherein the
holder means is arranged to be mounted on a sliding
door mounted to a side surface of a vehicle and the
cable extends from the holder means to the side sur-
face of the vehicle.
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12. A vehicle having an apparatus as claimed in any pre-
ceding claim.
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